Tuberin is a component of lipid rafts and mediates caveolin-1 localization: role of TSC2 in post-Golgi transport.
Mutations of the TSC2 gene lead to the development of hamartomas in tuberous sclerosis complex. Their pathology exhibits features indicative of defects in cell growth, proliferation, differentiation, and migration. We have previously shown that tuberin, the TSC2 protein, resides in multiple subcellular compartments and as such may serve multiple functions. To further characterize the microsomal pool of tuberin, we found that it cofractionated with caveolin-1 in a low-density, Triton X-100-resistant fraction (i.e., lipid rafts) and regulated its localization. In cells lacking tuberin, most of the endogenous caveolin-1 was displaced from the plasma membrane to a Brefeldin-A-sensitive, post-Golgi compartment distinct from the endosome and lysosome. Correspondingly, there was a paucity of caveolae at the plasma membrane of Tsc2-/- cells. Reintroduction of TSC2, but not a disease-causing mutant, reversed the caveolin-1 localization to the membrane. Exogenously expressed caveolin-1-GFP and vesicular stomatitis virus G protein, VSVG-GFP in the Tsc2-/- cells failed to be transported to the plasma membrane and were retained in distinct post-Golgi vesicles. Our data suggest a role of tuberin in regulating post-Golgi transport without apparent effects on protein sorting. The presence of mislocalized proteins in Tsc2-/- cells may contribute to the abnormal signaling and cellular phenotype of tuberous sclerosis.